Purpose. Examine the role of perceived significant other's modeling or encouragement of dieting in young adults' disordered eating behaviors.
PURPOSE

Disordered Eating
Unhealthy weight control behaviors such as skipping meals, fasting, and using diet pills are commonly reported by young people. Recent research with U.S. samples has shown that almost half of young adult females report skipping meals for weight control, and many reported more extreme behaviors such as diet pill use (20%) or selfinduced vomiting (7%). 1 Binge eating, characterized by eating large amounts of food with a sense of loss of control, is also commonly reported. 2, 3 These behaviors are of concern in that they have been shown to predict the onset of more severe eating disorders and weight gain over time, 1, 2, [4] [5] [6] [7] as well as depression and other medical and psychosocial morbidity. 8, 9 A large body of literature has examined various types of social influence on these disordered eating behaviors in adolescence, with a focus on peers, friends, parents, and the media. [10] [11] [12] [13] However, young adulthood (ages [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] is developmentally distinct from both adolescence and adulthood. It is characterized by the gradual adoption of adult social roles, including the development of meaningful and lasting romantic relationships. 14 With this shift comes an increasing emphasis on a significant other as a source of social and emotional support. Significant others commonly replace parents and peers to become primary sources of feedback, which can be either positive or negative. For instance, research has shown that significant others can be critical to their partner's self-image and self-evaluation, particularly in the domains of weight, shape, and appearance satisfaction. [15] [16] [17] [18] [19] Understanding the role significant others may play in young adults' disordered behaviors is desirable from the standpoint of prevention and intervention.
Significant Others and Health
Accumulated evidence demonstrates that marriage is associated with better physical and mental health for adults, and there is some indication that this benefit may extend to premarital romantic relationships. [20] [21] [22] [23] [24] [25] [26] Married people exhibit lower morbidity and mortality than their unmarried counterparts, and tend to respond better to treatments and recover more readily when faced with significant health conditions. [27] [28] [29] Likewise, married people typically practice more health protective and health promoting behaviors than those who are not married. [30] [31] [32] [33] [34] Several studies have begun to delve more deeply into characteristics of romantic relationships, not necessarily within marriages, which may be associated with health, and findings suggest differences for men and women. Two lines of inquiry inform the present study. The first group of studies address weight-related concerns in relationship partners, and the second group of studies focuses on mechanisms that might underlie the association between significant others and their partners' health behaviors in variety of domains.
First, existing research has found that general relationship quality, functioning, and satisfaction are associated with weight-related concerns, specifically that women who are in more satisfying relationships tend to have greater body satisfaction and are less likely to use unhealthy weight control strategies (e.g., diet pills, vomiting) than those who are less satisfied. [35] [36] [37] Beyond these global relationship features, several studies have also examined male partners' satisfaction with their female partner's body [37] [38] [39] and found that men's dissatisfaction with their partner's body was associated with women's own body dissatisfaction. Along these lines, our previous work with the present sample has indicated that hurtful weight-related comments between significant others are common, and are associated with the development of disordered eating behaviors, particularly for women. 40, 41 A second body of research has begun to explore specific mechanisms with regards to other health behaviors, such as dietary intake or high-risk sexual behavior. 26, 34, 42 For example, Stephens and colleagues 34 distinguished between spousal warnings and encouragement, finding that although both were associated with adherence to a medically recommended diet, encouragementthe more positive strategy-was associated with better adherence. Similarly, our previous work has shown that young adult women whose significant other had positive health behaviors and attitudes (e.g., modeling physical activity, valuing physical activity and healthful eating) were significantly less likely to be overweight and tended to eat more fruits and vegetables and engage in more physical activity compared to women whose significant other did not have positive health behaviors and attitudes. 26 In the present study, we address the intersection of these areas by exploring specific mechanisms within relationships that are associated with disordered eating and, based on previous findings, examine these separately for young men and women. Specifically, we hypothesize that a significant other's modeling of dieting and encouraging partner's dieting will be positively associated with young adults' unhealthy or extreme weight control and binge eating behaviors, and that these associations will be most evident for female participants. Furthermore, we test whether these associations differ by marital status. Because the bulk of the existing research on the influence of romantic partners on each other's health or health behaviors has been conducted with married adults (described above), questions remain about the extent to which influences between marital partners are similar or different for young adults in nonmarital romantic relationships. The present study addresses this gap by using a large and diverse population-based sample of young adults who report having a significant other in their lives.
METHODS
Design
The present cross-sectional study uses data from Project Eating and Activity in Teens and Young Adults (EAT)-III, the third wave of an ongoing longitudinal study examining weight and related issues in young people. In the first wave of the study, middle and high school students at 31 public schools in the Minneapolis/St. Paul metropolitan area of Minnesota completed surveys and anthropometric measures during the 1998-1999 academic year. 43, 44 Project EAT-III resurveyed the original participants in 2008-2009 as they transitioned through adolescence and into young adulthood. Of the original 4746 participants, 1304 (27.5%) were lost to followup for various reasons, primarily missing contact information from wave 1 (n ¼ 411) and no usable address found at wave 3 (n ¼ 712). In wave 3, survey invitation letters, containing the survey web address and a unique password, were mailed to the remaining 3442 participants; nonresponders were sent up to three reminder letters. Paper copies of the survey were available to those who requested them, and were mailed to all nonresponders after two reminders. Internet tracking services were employed to identify correct addresses when any mailing was returned because of an incorrect address. Data were collected by the Health Survey Research Center at the University of Minnesota (http://www. sph.umn.edu/about/hsrc/) between November 2008 and October 2009. The University of Minnesota's Institutional Review Board Human Subjects Committee approved all protocols used in Project EAT.
Sample
A total of 1030 males (45.2%) and 1257 females (54.8%) completed Project EAT-III surveys, representing 66.4% of participants who could be contacted. The mean age of the sample at baseline was 15.0 and at follow-up was 25.3 (range 20-31) . Additional details of the study design and sample are available elsewhere. 45 
Measures
The Project EAT survey was developed in wave 1 and revised for use at subsequent waves in order to assess items of relevance to young people as they transitioned into young adulthood and developed more independent lifestyles. Several new items were For individual use only. Duplication or distribution prohibited by law.
added, such as relationship status and select behaviors and attitudes of a significant romantic partner. The follow-up survey was pretested by 27 young adults in focus groups and testretest reliability was examined in a sample of 66 young adults. Additional details of the survey development process are described elsewhere. 45 Three items regarding young adults' perceptions of their significant other's behavior and attitudes, of relevance to the current analysis, were included in the survey. Participants were asked to indicate if they had a significant other (''for example, boyfriend/girlfriend, spouse, partner''; yes/no). Those that responded affirmatively were further asked if their significant other ''diets to lose weight or keep from gaining weight'' (modeling; test-retest r ¼ .85), or ''encourages me to diet to control my weight'' (test-retest r ¼ .67). Response options ranged from ''not at all'' to ''very much'' for both items. These items were developed by the study team to mirror similar items regarding modeling and encouragement by parents and friends used in our previous work with adolescents. 13, [46] [47] [48] Three types of disordered eating behaviors were assessed by self-report. Unhealthy weight control behaviors were assessed with the question ''Have you done any of the following things in order to lose weight or keep from gaining weight during the past year?'' (yes/no for each method). Responses classified as unhealthy weight control behaviors included doing one or more of the following: (1) fasted; (2) ate very little food; (3) used food substitute (powder/special drink); (4) skipped meals; and (5) smoked more cigarettes (test-retest agreement ¼ 85%). Responses classified as extreme weight control behaviors included one or more of the following: (1) took diet pills; (2) made myself vomit; (3) used laxatives; and (4) used diuretics (test-retest agreement ¼ 96%). Binge eating was assessed with two questions: ''In the past year, have you ever eaten so much food in a short period of time that you would be embarrassed if others saw you (binge eating)?'' and ''During the times when you ate this way, did you feel you couldn't stop eating or control what or how much you were eating?'' (yes/no). Those who indicated feeling loss of control were classified as binge eaters (test-retest agreement ¼ 89%).
Participant height and weight were assessed by self-report in wave 3; these values were used to calculate body mass index (BMI) using the standard formula. Self-reported height and weight measures have been shown to be highly correlated with objectively measured values in adults. [49] [50] [51] [52] Furthermore, in a validation study among a subsample of 127 Project EAT-III participants, the correlation between measured and selfreported BMI values was r ¼ .95. Cut points developed by the Centers for Disease Control and Prevention were used to categorize participants into those who were underweight or average weight (BMI , 25), overweight (25 BMI , 30) , and obese (BMI 30). 53 Gender and race were assessed at wave 1. Race/ethnicity was assessed with one survey item: ''Do you think of yourself as (1) white, (2) black or African-American, (3) Hispanic or Latino, (4) Asian-American, (5) Hawaiian or Pacific Islander, or (6) American Indian or Native American'' and respondents were asked to check all that applied. This variable was dichotomized into white/nonwhite for analysis because of small numbers in some categories.
Participants were also asked to characterize their relationship status. All those who reported they were married or had a same-sex domestic partner were considered ''married'' and were compared to those in other types of relationships.
Analysis
General linear models were used to test our hypotheses regarding participants' use of each type of disordered eating behavior across the four levels of significant other's modeling or encouraging dieting (separately), adjusting for the respondent's BMI category, race, and marital status. Least-square means from these models are interpreted as predicted probabilities of an affirmative response to dichotomous dependent variables after adjusting for covariates. Post hoc tests were used to compare disordered eating behaviors between each category of perceived modeling or encouraging frequency, and t-tests of trend were used to detect a linear pattern across the four ordered levels of significant other's modeling and encouragement of dieting. Interaction terms of marital status and each significant other variable were included in models to test whether associations between significant other's dieting or encouragement to diet differed for married versus unmarried participants. Because modeling and encouraging had a moderate and statistically significant Spearman correlation (r ¼ .44, p , .001), an additional model was run entering both modeling and encouragement simultaneously, adjusting for covariates, to determine if either method of social influence was more strongly associated with disordered eating behaviors after accounting for the other type of influence.
Because of gender differences in the use of disordered eating behaviors 1 and previous research demonstrating gender differences in the association between relationship variables and health behaviors, 26, 35, 54 all models were stratified by gender a priori.
Because attrition from the baseline sample did not occur at random, in all analyses, the data were weighted using the response propensity method. 55 Response propensities (i.e., the probability of responding to the Project EAT-III survey) were estimated using a logistic regression of response at follow-up on a large number of predictor variables from the Project EAT-I survey. Weights were additionally calibrated so that the weighted total sample sizes used in analyses for each gender cohort accurately reflect the actual observed sample sizes in those groups. The weighting method resulted in estimates representative of the demographic makeup of the original school-based sample, thereby allowing results to be more fully generalizable to the population of young people in the Minneapolis/St. Paul metropolitan area.
The weighted sample included 1294 participants (522 males and 772 females) who indicated they had a significant other at wave 3. This sample of young adults with significant others was 49.8% white, 15.0% African-American, 5.7% Hispanic, 22.0% Asian, 2.3% Native American, and 5.3% mixed/other race or ethnicity. One-
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third (32.3%) indicated that they were married.
RESULTS
Approximately half (51.3%) of the sample were of normal weight or were underweight, 26.8% were overweight, and an additional 22.0% were categorized as obese. Over 40% of the sample reported using unhealthy weight control behaviors in the past year, and this was more common among females (51.2%) than males (29.9%). Extreme weight control behaviors and binge eating were also common. Additional details of the sample and their disordered eating behaviors are shown in Table 1 .
Participants reported that their significant others tended to engage in dieting. Almost three-quarters of males reported that their significant others (predominantly female in this sample) dieted a little (23.7%), somewhat (33.7%), or very much (15.1%); 45.5% of females reported that their (predominantly male) significant others dieted ( Table 2 ). Approximately half of participants (51.2% of males and 44.1% of females) reported that their significant other encouraged them to diet. Figures 1 and 2 shows results of general linear models of unhealthy and extreme weight control behaviors and binge eating across levels of perceived modeling and encouragement of dieting by significant others (entered separately). As hypothesized, significant others' dieting behavior was significantly associated with participants' unhealthy weight control behaviors for both males and females. For example, among females who reported that their significant other did not diet at all, 49.0% reported using unhealthy weight control behaviors, and this prevalence was higher at each successive level of significant other dieting (51.8% among those whose significant other dieted a little, 56.9% for somewhat, and 71.0% among those whose significant other dieted ''very much''; p trend , .001; Figure 2a ). This same pattern was evident for females' extreme weight control behaviors and binge eating. Similarly, perceived encouragement to diet by a significant other was associated with participants' own disordered eating behaviors (with the exception of males' extreme weight control). Post hoc tests revealed that for unhealthy weight control behaviors and binge eating, young women who reported their significant other did not encourage them to diet at all were significantly less likely to report these behaviors compared to all other groups (p , .05). Significant linear trends in the expected direction were also apparent for most models.
Interaction terms modeling whether associations between significant other's dieting and encouragement and the three dependent variables were similar for married and unmarried participants were statistically significant in only one model. This is approximately what would be expected by chance; interaction terms were therefore not included in further analysis.
In order to determine if perceived modeling or encouragement to diet by a significant other was more important, we included both in the model simultaneously. Significant others' dieting behavior no longer retained a significant trend relationship with disordered eating behaviors for males or females ( Table 3 ). In contrast, significant oth- For individual use only. Duplication or distribution prohibited by law.
ers' encouragement to diet retained the significant linear associations seen in the previous models, even after adjusting for significant others' dieting and covariates. These finding indicate that perceived encouragement to diet is more strongly associated with participants' disordered eating behaviors than modeling of dieting behaviors.
DISCUSSION
Results from the present study indicate that both perceived modeling of dieting behavior and perceived encouragement of dieting by a significant other are common in young adulthood. Both types of social influence were associated with disordered eating behaviors reported by young adult participants, typically in a dose-response pattern, after adjusting for covariates. These associations held for a variety of disordered eating behaviors, particularly for females, in support of study hypotheses. When examined in combined models, encouragement to diet was the more salient mode of influence on the behaviors of interest, and was significantly associated with disordered eating even at low levels of encouragement. Findings suggest that significant others are an important social influence on these behaviors and prevention and intervention efforts should address these interactions within romantic relationships, as they may contribute to unhealthy eating behaviors. Neither significant other's dieting nor encouragement to diet interacted significantly with marital status, suggesting that the associations reported here are equivalent for married and unmarried participants.
These results are consistent with previous studies finding a spousal or significant other effect on dietary behaviors 26, 34, 41 as well as social influence by a romantic partner more generally. 42, [56] [57] [58] They add to a small but growing body of work examining the characteristics of romantic relationships in young adults 25, 26, 42 and extend this literature to disordered eating behaviors.
The present study also differs from previous research on social influence in ways that may be instructive. ''Encour-agement'' is generally viewed as a positive type of social control, and has been associated with desirable behavior change. 33, 34 However, encouragement is most commonly operationalized as a supportive behavior (e.g., ''help my partner think of substitutes for the unhealthy behavior'' 33(p473) ) and contrasted with examples of negative social control such as warning of health consequences and repeated reminders to adopt a new behavior. However, encouragement to diet may be viewed as inherently critical and negative, as it implies dissatisfaction with the partner's weight or physical appearance, particularly in a generally healthy sample. Such ''encouragement'' may indeed be more hurtful than supportive. Results from the present study are consistent with our previous work examining weight teasing and other hurtful weight-related comments made by a significant other, in which we found such comments to For individual use only. Duplication or distribution prohibited by law.
be common, and to be associated with disordered eating in young adults. 40, 41 Strengths and Limitations
The current study has a number of noteworthy strengths. The sample was large, included both males and females, and was diverse with regards to race, economic status, and marital status. Importantly, previous research with this age group relies almost exclusively on college student samples; the present study utilized a sample originally re-cruited as middle and high school students who were in various settings as young adults. These features improve our ability to generalize to the population of young adults who are not often represented in research on disordered eating behavior. In addition, our survey included measures of two different means of social control by a significant other (modeling and encouraging), as well as numerous specific unhealthy weight control behaviors.
However, findings must also be viewed in light of some limitations. Specifically, the measure of encouragement was not defined for participants. ''Encouragement'' is typically viewed as a positive strategy for motivating behavior change; however, given the topic, this approach may in fact have been perceived by participants as negative or hurtful, and the specific content of ''encouraging'' comments or interactions is unknown. Similarly, only a single item assessing significant others' dieting was included, in order to minimize respondent burden in a long survey. We were therefore unable to test the association between significant others' modeling a specific behavior, such as binge eating, with the same behavior in participants. In addition, other characteristics of the significant other (such as his or her BMI) and the romantic relationship (such as longevity) were not available, but may be related to the strength of the influence of the significant other on young adults' disordered eating behaviors. It is also important to note that significant others were not themselves surveyed for the present study; measures regarding significant others are therefore best described as participants' perceptions of their significant others' dieting-related behaviors, which may differ from their actual behaviors. One might argue, however, that participant perceptions may be more salient than the significant others' behaviors themselves. 59 Finally, the present study uses a cross-sectional design and a causal association cannot be inferred. Unfortunately, relevant survey items regarding significant others were added to only the most recent wave of Project EAT; future research should explore in greater depth the longitudinal development of romantic relationships and weight-related behaviors between partners.
Conclusions
Interventions designed to capitalize on the interactions of significant others regarding weight-related behaviors need to be mindful that this type of influence may operate differently than for other types of behavior, and may have unintended outcomes, including engagement in unhealthy behaviors. Results of the present study were For individual use only. Duplication or distribution prohibited by law.
robust across multiple measures of unhealthy eating behavior, particularly for females, and generally align with previous research regarding the influence of romantic partners on health behaviors. 26, 34, 42 However, further research in this area is warranted to elucidate certain issues. For example, it may be important to collect data from the significant other in order to see how self-report of weight control behaviors compares to young adults' perceptions of the significant other's weight control attitudes and behaviors. Likewise, research on the role of the significant other in young adults' weight-related behaviors should be examined in the context of other important relationships, such as parents and friends, in order to obtain a fuller understanding of these social influences. Future research should also examine associations longitudinally in order to address temporality issues. In addition, a fuller understanding of what constitutes ''encouragement'' in this context would be useful in the design of relationship-based interventions; both qualitative and survey research with more precise measures of encouraging behaviors or comments would be instructive.
Although we cannot assume causality, or even temporality of associations, from the current cross-sectional, observational study, the findings suggest that one's significant other's weightrelated behaviors and comments may have implications for one's own behaviors. Thus, it may be important to include significant others in interventions targeting weight control behaviors in young adults. For example, educating couples on how to be helpful, and not harmful, to each other in relation to weight control behaviors would be important. Such ideas include guiding couples to be physically active together, eat meals together, and cook together rather than use unhealthy weight control behaviors. In addition, mental and physical health care providers who work with young adults may want to ask about significant others' weight control behaviors and attitudes when assessing young adults' disordered eating behaviors in order to obtain a more comprehensive understanding of the influences operating in the young adult's life related to these behaviors. 
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Romantic partners and several relationship characteristics are associated with several health promoting behaviors. Mechanisms such as encouragement have been investigated with regards to weight status, dietary intake, and physical activity, but specific influences on disordered eating behaviors among young adults have not been examined.
What does this article add?
Both perceived modeling of dieting behavior and encouragement of dieting by a significant other were positively associated with disordered eating behaviors in young adult participants, particularly for females. Perceived encouragement to diet was the more salient factor. Results were equivalent regardless of marital status.
What are the implications for health promotion practice or research?
Significant others may be an important social influence on disordered eating behaviors, and prevention and intervention efforts should address interactions within romantic relationships. Although ''encouragement'' is generally associated with desirable behavior change, with regards to weight control it may be viewed as inherently critical and negative.
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